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1
, (Soeond-Order Cone Complemen-
tarity Problem :SOCCP) .
Find $(x, y)\in\Re^{n}\cross\Re^{n}$
$\mathrm{s}.\mathrm{t}$ . $x^{T}y=0,$ $x\in \mathcal{K},$ $y\in \mathcal{K},$ $y=f(x)$ (1)
, $f$ : $\Re^{n}arrow\Re^{n}$ , $\mathcal{K}$ $n_{i}$
$\mathcal{K}^{n_{t}}=\{(z_{1}, z_{2}^{T})^{T}\in\Re\cross\Re^{n_{i}-1}|||z_{2}||\leq z_{1}\}$
$\mathcal{K}=\mathcal{K}^{n_{1}}\cross \mathcal{K}^{n_{2}}\cross\cdots\cross \mathcal{K}^{n_{m}}$ . , $||\cdot|||\mathrm{h}||z||=\sqrt{z^{T}z}$
. , , $(z_{1}, z_{2}^{T})^{T}$ $(z_{1}, z_{2})$
.
SOCCP (NCP) (SOCP) [2]
. , $n_{1}=n_{2}=\cdots=n_{m}=1$ SOCCP (1) . , SOCCP (1)
Find $x\in\Re^{n}$
$\mathrm{s}.\mathrm{t}$ . $x^{T}y=0,$ $x\geq 0,$ $y\geq 0,$ $y=f(x)$
, NCP . , SOCP
$\min$ $\theta(w)$
$\mathrm{s}.\mathrm{t}$ . $\gamma(w)\in \mathcal{K}$ (2)
. , $\theta$ : $\Re^{s}arrow\Re,$ $\gamma$ : $\Re^{s}arrow\Re^{t}$ . , SOCP (2) , $w’\in\Re_{+}^{l}$ ,
$w”\in$ $w’,$ $w”$ , $w=w’-w”$ . , $\hat{w}:=(\begin{array}{l}w’w’\end{array})\in\Re_{+}^{2l}$
. , $\Re_{+}^{l}$ $l$ , $\mathcal{K}^{1}\cross\cdots\cross \mathcal{K}^{1}$ . ,
$\hat{\theta}$ : $\Re^{2l}arrow\Re$ $\hat{\theta}(\hat{w}):=\theta(w’-w’’)$ , $\hat{\gamma}$ : $\Re^{2l}arrow\Re^{n}$ $\hat{\gamma}(\hat{w}):=\gamma(w’-w’’)$ .
$\text{ }$ , SOCP (2) #2
Minimize $\hat{\theta}(\hat{w})$
subject t\’o $(\begin{array}{l}\hat{\gamma}(\hat{w})\hat{w}\end{array})\in \mathcal{K}\cross\Re_{+}^{2l}$ (3)
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$\geq\Leftrightarrow \mathrm{f}\mathrm{f}\mathrm{l}[] c\ovalbox{\tt\small REJECT} \mathrm{g}\Phi\check{\mathrm{x}}$ $\mathrm{z}\geq\hslash^{\theta}\rangle^{\vee}C^{\backslash }\mathrm{g},$
$\tau \mathrm{e}\sigma$)KKT $\ovalbox{\tt\small REJECT} \mathrm{f}\mathrm{f}\#\mathrm{E}$
$\hat{\theta}(\hat{w})-(\nabla\hat{\gamma}(\hat{w})I)(\begin{array}{l}\lambda_{1}\lambda_{2}\end{array})=0$,
$(\begin{array}{l}\lambda_{1}\lambda_{2}\end{array})\in \mathcal{K}\cross\Re_{+}^{2l}$ , $(\begin{array}{l}\hat{\gamma}(\hat{w})\hat{w}\end{array})\in \mathcal{K}\cross\Re_{+}^{2l}$ , $(\begin{array}{l}\lambda_{1}\lambda_{2}\end{array})(\begin{array}{l}\hat{\gamma}(\hat{w})\hat{w}\end{array})=0$ (4)
. , $\mu_{1}=\hat{\gamma}(\hat{w})$ , (4) , SOCCP (1)
.
$(\begin{array}{l}\hat{\gamma}(\hat{w})\nabla\hat{\theta}(\hat{w})-\nabla\hat{\gamma}(\hat{w})\lambda_{1}\end{array})=(\begin{array}{l}\mu_{1}\lambda_{2}\end{array})$ ,




, , SOCP (2) KKT (5) SOCCP (1)
.
2SOCCP
, SOCCP . SOCP ,
[2]. $\text{ }$ ,
, SOCP SOCCP .
, .
, $\Phi_{\mathrm{N}\mathrm{R}}$ : $\Re^{n}\cross\Re^{n}arrow\Re^{n}$ .
$\Phi_{\mathrm{N}\mathrm{R}}(x, y)=x-[x-y]_{+}$ (6)
, [ $\cdot 1+$ $\mathcal{K}$ . $\Phi_{\mathrm{N}\mathrm{R}}$ ,
, .
$\Phi_{\mathrm{N}\mathrm{R}}(x, y)=0\Leftrightarrow x\in \mathcal{K},$ $y\in \mathcal{K},$ $x^{T}y=0$
$\Phi_{\mathrm{N}\mathrm{R}}$ , $H_{\mathrm{N}\mathrm{R}}$ : $\Re^{n}\cross\Re^{n}arrow\Re^{2n}$
L’ $(x, y):=(\begin{array}{l}\Phi_{\mathrm{N}\mathrm{R}}(x,y)f(x)-y\end{array})$
, SOCCP(I)
L’ $(x, y)=0$ (7)
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. ,
$\Psi_{\mathrm{N}\mathrm{R}}(x, y)$ :=-21||L’ (x, $y$ ) $||^{2}$ (8)
, (7) , .
Minimize $\Psi_{\mathrm{N}\mathrm{R}}(x, y)$ (9)
, (9) , SOCCP(I) .
3





. , , ( ) .
, , Luo, Tseng [1] , $\Phi_{\mathrm{N}\mathrm{R}}$ $\Phi_{\mu}$ .
$\Phi_{\mu}(x,y)=(\begin{array}{l}x^{1}-\hat{g}(\lambda_{1}^{1}/\mu)u_{1}^{1}-\hat{g}(\lambda_{2}^{1}/\mu)u_{2}^{1}\vdots-\hat{g}(\lambda_{2}^{m}/\mu)x-\hat{g}(\lambda_{1}^{m}u_{2}^{mm}/\mu)u_{1}^{m}\end{array})$




$\frac{1}{2}(1,$ $(-1)^{j} \frac{x_{2}^{i}-y_{2}^{i}}{||x_{2}^{i}-y_{2}^{i}||})$ $(x_{2}^{i}\neq y_{2}^{i})$
$\frac{1}{2}(1,$ $(-1)^{j}\omega)$ $(x_{2}^{i}=y_{2}^{i})$
, $\hat{g}$ $\alpha\in\Re$ , $\lim_{\alphaarrow-\infty}\hat{g}(\alpha)=0,$ $\lim_{\alphaarrow+\sim}\{\hat{g}(\alpha)-\alpha\}--0,0<\hat{g}’(\alpha)<1$
. $\Phi_{\mu}$ .
(i) \mu $>0$ $\Phi_{\mu}$
(ii) $\lim_{\mu\downarrow 0}\Phi_{\mu}(x, y)=\Phi_{\mathrm{N}\mathrm{R}}(x, y),$ $\forall(x, y)\in\Re^{n}\cross\Re^{n}$
, level-bounded 1
. , level-bounded ,
. , (9) $\Psi_{\mathrm{N}\mathrm{R}}$
.
1 $\alpha\in\Re$ , $L_{\alpha}:=\{z|\Theta(z)\leq\alpha\}$ , $\mathrm{e}$ level-bounded
. , $\lim_{11\approx 11arrow\infty}\Theta(z)=+\infty$ $\Theta$ level-bounded ,
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1 $f$ 2 , (8) $\Psi_{\mathrm{N}\mathrm{R}}$ level-bounded .
, $f$ . ,
, 3 . , $f$ $f_{\epsilon}(x)=f(x)+\epsilon x$
$f_{\epsilon}$ . $f$ , $f_{\epsilon}$ .
4 )
, ,
. , $\Phi_{\mathrm{N}\mathrm{R}}$ $\Phi_{\mu}$ , $f$
$f_{\xi}$ , $H_{\mu,\epsilon}$ $\Psi_{\mu,\epsilon}$ .
$H_{\mu,\epsilon}(x, y)$ $:=$ $(\begin{array}{l}\Phi_{\mu}(x,y)f_{\epsilon}(x)-y\end{array})$
$\Psi_{\mu,\epsilon}(x, y)$ $:=$ $\frac{1}{2}||H_{\mu,\epsilon}(x, y)||^{2}$
. , $\mu$ $\epsilon$ 0
, $\Psi_{\mu,\epsilon}$ , (9) . ,
, $w=(x, y)\in\Re^{2n}$ .
$\text{ }$ 1 $\eta,$ $\rho\in(0,1),$ $\sigma\in(0,1/2)$ . , $\{s_{k}\}$ $\{t_{k}\}$ 0
.
(Step 0) $w^{(0)}\in\Re^{2n},$ $\mu_{0}\in(0, \infty),$ $\epsilon_{0}\in(0, \infty),$ $\alpha_{0}\in(0, \infty)$ , $k:=0$ .
(Step 1) $||H_{\mathrm{N}\mathrm{R}}(w^{(k)})||=0$ , .
(Step 20) $v^{(0)}:=w^{(k)}$ $j:=0$ .
(Step 2.1) $\hat{d}^{(j)}$ .
$H_{\mu_{k},\epsilon_{k}}(v^{(j)})+\nabla H_{\mu k,k}\mathrm{g}(v^{(j)}\rangle^{T}\hat{d}^{(j)}=0$
(Step 22) , $||H_{\mu_{k},\epsilon_{k}}(v^{(j)}+\hat{d}^{(j)})||\leq\alpha_{k}$ , $w^{(k+1)}:=v^{(j)}+\hat{d}^{(j)}$ $\text{ }$ , Step 3 $\text{ }$ .
, Step 23 .
(Step 23) $m$ , $m_{j}$ .
$\Psi_{\mu_{k},\epsilon_{k}}(v^{(j)}+\rho^{m}\hat{d}^{(j)})\leq(1-2\sigma\rho^{m})\Psi_{\mu k^{\mathrm{g}}\prime k}(v^{(j)})$
$t_{j}:=\rho^{m_{\mathrm{j}}}$ , $v^{(j+1)}:=v^{(j)}+t_{j}\hat{d}^{(j)}$ .
(Step 24) , $||H_{\mu k},\epsilon_{k}(v^{(j+1)})||\leq\alpha_{k}$ , $w^{(k+1)}:=v^{(j+1)}$ , Step 3 .
, $j:=j+1$ , Step 2.1 .
2 $\epsilon>0$ , $(x,z)\in\Re^{n}\mathrm{x}\Re^{n}$ $(x-z)^{T}(f(x)-f(z))\geq\epsilon||x-z||^{2}$ ,
$f$ .
3 $(x, z)\in\Re^{n}\cross\Re^{n}$ $(x-z)^{T}(f(x)-f(z))\geq 0$ , $f$ .
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(Step 3) $\Leftrightarrow \mathit{1}\backslash ^{\mathrm{o}}\overline{7}y_{\backslash }-\mathit{9}\# 1^{\backslash }A\mathrm{T}\sigma)$ A $\overline{\circ}\}_{arrow}^{>}\ovalbox{\tt\small REJECT} \mathrm{g}\mathrm{i}T$.
$\mu_{k+1}$ $:=$ $\min\{s_{k+1}||H_{\mathrm{N}\mathrm{R}}(w^{\langle k+1)})||,$ $\mu_{0}\eta^{k+1}\}$
$\epsilon_{k+1}$ $:=$ $\min\{t_{k+1}||H_{\mathrm{N}\mathrm{R}}(w^{(k+1)})||,$ $\epsilon_{0}\eta^{k+1}\}$
$\alpha_{k+1}$ $:=$ $\alpha_{0}\eta^{k+1}$
$k:=k+1$ , Step 1 .
1 , 2 . ,
$f$ .
1SOCCP(I) $S$ . , 1
$\{w^{(k)}\}$ , SOCCP(I) .
2 $\{w^{(k)}\}$ 1 , $w^{*}$ . , $f$
. , $\{\nabla H_{\mu_{k},\epsilon_{k}}(w^{(k)})\}$ ,




SOCCP . , ,
.
, SOCCP
, , 1 2 .
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